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1. Introduction. 

In this report we discuss the result8 obtained during 

the first six months of work under the NASA Grant NGR 10-00?-0050 

Slnoo most of the results obtained wlll appear with datatled 

proofs tn mathematlcal periodiuala, only brief discussions 

w i l l  be given heree 

Bulletin of the! tSsterioan &thematlcaT Societ,go 

papers have been submlt;%ed for publIcetione A fourth paper 

was presented at a meeting of the American Msthsmstical 

Society, October 30th at the Msssaohusstts Institute of 

Teohnologye An abstract OF t h i s  paper appears In the  

Oetober, 1965 issue of m a  g&jlrnerioan Mathsmatieai 

Sarziet;E. Any reprints of thsae publications which are 

available by the next rcportlng date w i l l  be inoludcd as 

One paper has been aoccpted by the 

Two other 

pare Of the pX’OgmS8 rSpO*e 

The personnel Involve6 i n  khis wopir ana supposted 

full t i m e  during the period June 1 throwh September 1, 

1965 under t h l s  grant a m  Professor Be W. Bagley, Professor 

Tc S o  Wu and Mr. J o  So Yaw, PhoDo student I n  Mathematlost 

Professor Bagley is presently oonduotlng a seminar nith 

three Ph.Do oandidates. Tkte work dm-m8Sed here is being 



topOlo&iCal &roup obtained by sasigning a new neighborhood 

base at  the identity e of G canslstlng of a l l  those sots 

ntvt *are VET(, a neighborhood base a t  e i n  the 
tPC * 
original topology of G. It l a  easy to see that G has 
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equal l e f t  and right uniformitieso As a matter of fact 

G* 11a0 the smal~cst topology which ooratains the original 

topology of' G under Which C is a topological group W i t h  

equal left and right uniformitleso We have obtained 

several results cancerniw G" but have encountered many 

questions whioh remain ananslrered. 

questions 1st  When 1s C* locally compaot? This question 

#ill be diSOU88td in seotfon III'of t h i s  reporte 

reason for mentioning the question at this time is, while 

aonutructlng an example of a looally oompact topological 

group G for whleh G* is not locally oompsct, a conneotion 

with the groups G* and recursive properties was dfseavered,, 

Speclffoally, it was discovered that a madifluatlon of the 

example referred t o  above could be used to solve a probl8m 

posed by W, H .  G O t t 8 c h d . k  i n  his paper, mMinimal Sets: 

An Introduction To Topologfoal Dynarnlostm Bulletin a the_ 
@arioan Mathematiua& Society, 1955, page 350. See 1) b e l o w o  

One of the prlncipal 

The 

The prfnolpal results of this seotion are as followe: 

1) There exist locally compaot groups with left almost 

perbd%c hnctions [in the Bense of von ~eumann) which 

are naf; right almost parksdic: (To npspear ir. 8 ptrper i n  

BuLTeI;%n of Aacrican RathemaLPeaT Soobety,) 



. 

2) There cxlst connected Lie groups on which there are 

left  uniformly almost periodic function8 which arc not 

right uniformly almost periodic and for these qroups 

the set of a l l  left uniformly almost perfodfc Punceions 

separate points. This result i s  the maln result of a 



3)  
4) 

If G 1s a U e  group, then G* Is a Lie group. 

If G 1s locrally oorapaot and 1s the e20mre of the group 

generated by the collection of a l l  oonnected oompact 

normal subgroups of Gs then G* is looal ly  compact. 

There is reason t o  conjeoture thats if G Is locally 

oompaot and conmoted, then G* 18 loca l ly  compact. If 

t h i s  l e  true, then we would haw the  Corollary: If G 

%8 l O 6 8 l l y  UompaCt and G/Go 18 Compaot, then GIC I S  10GalPy 

aompact. Go is assume6 t o  be the  Ident i ty  component of G o  

IV. Struoture  - of c. 
The addi t ive qroup of real numbers R 18 oontalned in 

Gl(n) a8 a normal S U ~ ~ F O U ~  with the relative topolopiy 

on E equal t o  the natural topology and R forms t h e  oenter 

of Gl(n), being the set of matrioes XI where A I s  a real 

number and I is the  n by n ldent l ty  matrix. If G 18 a 

topological group and R I s  contained i n  G as a normal 

subgroup, then R l e  oontalned in the oenter of G or 

ln te rseo ts  the oenter I n  the Ident i ty  of C. Also, If 

G 1s a looally sompaot group contfilnlnir: R as a normal 

subgroup suoh that G h  is oompaot, then B 1s osntalnsd 

in the clenter of G. 

Let % be the subqroup of G generated by V* for each 

member V of a neighborhood base at e i n  G. 

is a normal subqroup of G with equal left and r l q h t  

-anifamities and G*/" is t o t a l l y  disconnected, If G* 

has only f l n f t a l y  mtny component8, then G* =I G P  L e e e 9  

c b s  e q u a ~  left ~ A C :  ribpht- unifsrnitias, 

locally sompact OF :.f G l e  loca l ly  connected, then ti 

i t 3  the ident i ty  component of G*o 

Then H = AE v 

~f G* is 
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L e t  G = Gl(n). The topology for G* is determined 

by taking the smllest tapoloqy for G which contains the 

orlglnal topology and a180 the center as an open set. 

n u s ,  G" is a one dimensional Lie sroupe Slncc the 

O F t h o g O n a l  SUhroUp E O P G  IS comp8&, it has equal 

le f t  and r isht  uniformities. Thus, H* = H a  On the 

other hand there are subgroups H for which Hu is discreteo 

For example, the subqroup of a l l  elements of G which 

ham determinant equal to *la, 

In addition to the question indicated in t h i s  report 

ooncernine; loaally oompact connected qroups several 

questions were discussed in a recent proposal to NASA 

for a eontlnuatlon of support for research on this 

project 


